INTRODUCTION
The properties and the formation of the hgh-temperature nickel molybdate phase, P-NiMo04 , obtained by heating of the powder NiO+a-Moo3 mixture, have been repeatedly studied. It was claimed in [1, 2] that the structure of P-NiMo04 is isomorphous to that of a-MnMo04 [3] .Accord1ng to [4] , the synthesis mechanism was considered in the similar systems (Me0 + Moo3 , where Me = No, Co, Cd ) as the formation of the layer of a final product ( P-NiMo04 in our case) at the contact points of the crystallites of two initial compounds, and further growth of this layer due to diffusion of the atoms of the initial compounds through it and their chemical interaction behind it. But no experimental data to confirm this mechanism have been obtained by now. In the present work we have attempted to study the initial stage of the P-NiMo04 synthesis and venfy the crystal structure of an initially formed product by means of X-ray absorption experiments. Two methods of X-ray absorption spectra analysis have been used for this purpose: XANES and EXAFS. Besides, the peaks in the R-space of EXAFS spectrum were reconstructed for the assumed arrangement of oxygen and molybdenum atoms in the vicinity of the absorbing nickel atoms.
RESULTS
A powder mixture NiQta-Moo3 pressed in a massive copper cell was used as sample in the experiment. The cell was placed on the surface of a heating element. The relation NiO : a-Moo3 in the sample was equal to 0.1: 1. A sample of the pure NiO was used for comparison. XANES and EXAFS spectra were obtained at the EXAFS station of the storing ring of the VEPP-3 at the Siberian Synchrotron Radiation Center of the Institute of Nuclear Physics. The electron beam energy was 2 GeV and the current was 100 mA. A double monoblock crystal Si(ll1) monochromator was used for X-ray monochromatization. The spectra were registered at the K-edge of nickel with a -1 eV step. Since the measurements were carried out according to the fluorescence technique, the contribution from higher harmonic components of monochromatic radiation had practically no impact on the shape of the spectra.
The selection of the normalized oscillating part of the EXAFS spectrum, ~( k ) , followed by the Fourier transformation from k3~(k) was carried out using a standard packet of programs, UWXAFS 3.0 [5] . A reference calculation of ~( k ) was carried out for the absorption spectrum at the K-edge of nickel in a well-known structure NiO in order to determine the energy of the Ni K-edge. Fourier transformation was carried out in the range 2.5 -12 (A).' . A strict relationship is known to exist between the positions of radial distribution peaks of the Fourier transform and distances from an absorbing atom to its nearest neighbors.
In our work both XANES curves and FT of EXAFS data were obtained for the pure NiO and for the mixture (0.1) NiO+(l.O)a-MOO3 at 25 C and 600 C. The distinct difference in the results for these two specimens arises after heating them a little above 600 C for 2 hours (Fig. I, 2 ).
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:19972102 (22-962 JOURNAL DE PHYSIQUE IV After the first small false peak, the second peak (1.7 A) of Fig. 1 corresponds to the typical bond of Ni-0 (-2.0 A). But the next peak located at 2.8 A cannot be explained on the basis of the P-NiMo04 structure. In this structure nickel atoms are located inside the oxygen distorted octahedrons like for NiO structure and the Ni-0 distances are 2.1-2.25 A for the first oxygen sphere. The smallest Ni-Ni distances are 3.35 and 3.48 A and the smallest Ni-Mo distances are 3.55-3.80 A. Therefore, we inevitably come to the conclusion that it is impossible to explain the third peak in Fig.1 neither by the coordination of nikel atoms in the structure of P -N i W 4 nor by one in the NiO structure. The evidence of the conclusion is more vividly seen in the Fig.2 of XANES spectra at the Ni K-edge recorded "in situ" for the sample when heating the mentioned above mixture to a little above 600 C and keeping it for 2 h at this temperature. . Structure of y-Mo4OI1 is the most porous among other molybdenum oxides [7] .The high volatility of aMoo3 at 600 C can help the formation of y-Mo?Oll phase on the surface rather than in the volume. Our Monte-Carlo simulation with pair coulomb potentials of the interaction between the ions have been carried out in order to find possible optimal position of NiO molecule in the fixed y-Mo4011 structure. After it using UWXAFS 3.0 standard program packet the FT curve was calculated and fitted to experimental one. The result is showed in Fig. 1 . The NiO molecules have been placed in the empty pentagonal channels which are stretched continuously along the crystal axis c [7, 8] .
CONCLUSION
From all evidence that at the initial stage the reaction NiO+a-Moo3 leads to an intermediate phase with the low nickel concentration and the low symmetrical geomem for the nearest oiygen surrounding of Ni atoms, that is different from the final product, P-NiMoO,. Perhaps initially, NiO is dissolved in a modification of molybdenum oxide formed at the surface of a-MOO) when heated at 600 C. This fact and our assumption on the possibility for the formation of the deformed structure of the y-Mo4011 phase give, us the possibility to get a good description of the experimental FT of EXAFS data up to 4 A.
